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Effect of Hub Fairing Shape on Low Observability of Helicopter: II. RCS
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ABSTRACT

Helicopters are facing increasing threats to their survivability due to their relatively low-speed,
low—altitude flight characteristics and advances in detection technology. In particular, Radio Frequency
(RF) signals, which can detect flying vehicles in a wide range, are a main factor that can significantly
hinder the performance of a helicopter's mission. In this study, we designed the hub fairing shape based
on the UH-60A hub and then analyzed the RF low-observable performance depending on the presence
and shape of the hub fairing It was confirmed that the application of the helicopter's hub fairing
reduced the Radar Cross Section (RCS) significantly and increased RF low-observable performance. In
addition, the effects of the hub fairing on the helicopter's aerodynamic and low observability
performance were confirmed through a comprehensive analysis of aerodynamic—noise—-RCS observability
characteristics.
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Fig. 1. Helicopter losses in some conflicts and missions[1]
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Fig. 2. Geometry configurations of hub and fairing
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Table 1. Analysis conditions of RCS
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Table 2. Comparison of hub fairing mean RCS in
azimuth angle

Table 3. Comparison of hub fairing mean RCS in
elevation angle

Geometric | Arithmetic n Geometric | Arithmetic n
Hub Fairing Mean Mean lef[grBe]nce Hub Fairing Mean Mean lef[ere]nce
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Table 4. Flight and rotation test condition

Property Value
Rotation Speed 258 RPM
Flight Speed 79.54 m/s
Total Revolution 10 Rev.
Renolds Number 6.9 x 10°
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Fig. 10. Pressure contour of UH-60A hub fairing

o] 714 YA Ezstgon] Hojy Hiuo] tist 4w
2F w3k 7P Zorr)
Table 55 B34 312 Hojd Pyol ute B ¥

Table 5. Average drag of UH-60A based on hub fairing
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Table 6. Comparison of aerodynamics-noise-RCS based on hub fairing shape

Aerodynamics[22] Noise[22] Radar Cross Section(RCS)
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Table 7. Performance comparison of original hub and truncated cone fairing
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